Abstract: Only large increases in adult cessation will rapidly reduce population smoking prevalence. Evidence-based smoking-cessation treatments and treatment policies exist but are underutilized. More needs to be done to coordinate the widespread, effıcient dissemination and implementation of effective treatments and policies. This paper is the fırst in a series of three to demonstrate the impact of an integrated, comprehensive systems approach to cessation treatment and policy. This paper provides an analytic framework and selected literature review that guide the two subsequent computer simulation modeling papers to show how critical leverage points may have an impact on reductions in smoking prevalence. Evidence is reviewed from the U.S. Public Health Service 2008 clinical practice guideline and other sources regarding the impact of fıve cessation treatment policies on quit attempts, use of evidence-based treatment, and quit rates. Cessation treatment policies would: (1) expand cessation treatment coverage and provider reimbursement; (2) mandate adequate funding for the use and promotion of evidence-based state-sponsored telephone quitlines; (3) support healthcare systems changes to prompt, guide, and incentivize tobacco treatment; (4) support and promote evidence-based treatment via the Internet; and (5) improve individually tailored, stepped-care approaches and the long-term effectiveness of evidence-based treatments. This series of papers provides an analytic framework to inform heuristic simulation models in order to take a new look at ways to markedly increase population smoking cessation by implementing a defıned set of treatments and treatment-related policies with the potential to improve motivation to quit, evidence-based treatment use, and long-term effectiveness.
Introduction
T he greatest declines in smoking-caused death in the U.S. over the next 30 years will come from increasing adult cessation. 1 While about 70% of U.S. smokers want to quit 2 and almost 45% make serious quit attempts annually, 3 fewer than 10% quit successfully. 4, 5 Behavioral and pharmacologic treatments generally double unassisted quit rates across a range of populations, 6 hold enormous potential to increase cessation nationwide, and are among the most cost effective of all prevention programs. 7, 8 However, evidence-based cessation treatments currently are used by only a small fraction of U.S. smokers who try to quit. 9, 10 Treatment use is particularly limited among smokers with the highest smoking prevalence, including those with comorbid psychiatric and substance abuse problems, and lower levels of income and education, thereby contributing even more strongly to poor outcomes and to disparities in disease burden and mortality. 11, 12 National panels have focused on the need to expand treatment use by aligning cessation treatments and the policies that support their use and delivery among all levels of medicine and public health. The 2007 NIH Stateof-the-Science Conference 13 and the National Tobacco Cessation Collaborative Consumer Demand Roundtable 14 highlighted the need to maximize the reach, use, and population impact of treatments. The 2008 IOM report Ending the Tobacco Problem: A Blueprint for the Nation 15 called for a coordinated, comprehensive, national strategy to dramatically increase the number of smokers who quit each year and concluded that "systems integration is arguably the single most critical missing ingredient needed to maximize the as yet unrealized potential to significantly increase population cessation rates." 16 It should be noted for this series of papers that the "systems integration" concept referred to herein is much broader than the usual call for the integration of cessation services into the healthcare delivery system. Systems integration involves multilevel integration of at least three overlapping domains: (1) better consumer awareness of, access to, and use of the full range of evidence-based cessation interventions; (2) improved reach to smokers at the individual, group, neighborhood, organizational, community, state, and national levels, and across different modes of delivery; and (3) better alignment of cessation treatment and policy across cessation episodes to support smokers through multiple quit attempts and to ensure sustained maintenance of cessation (for details, see the 2008 IOM report 16 ). This paper and the two that follow 17, 18 take a fresh look at ways to markedly increase smoking cessation at the population level by modeling the implementation of a defıned set of policies to improve the reach, use, and impact of smoking-cessation treatments. The paper begins with an analytic framework to map the impact of cessation treatments and policies on the core components of the population quit rate: (1) quit attempts; (2) treatment use; and (3) long-term treatment effectiveness. Next the evidence is selectively reviewed regarding the impact of each of the cessation treatments on each element of the population quit rate. Finally, fıve treatment-related policies were reviewed, that if implemented in a coordinated fashion could increase reach, access, use, and long-term effectiveness (i.e., reduce relapse rates) of treatment, and ultimately accelerate reductions in the population prevalence of smoking. Three of the policies have a strong evidence base: (1) expanded cessation treatment coverage and provider reimbursement; (2) adequate funding for the use and promotion of evidence-based, state-sponsored telephone quitlines; and (3) incentives for the adoption of healthcare system supports proven to increase the delivery of evidence-based brief provider interventions. Two promising approaches are considered that could play a role in enhancing the effectiveness of evidence-based treatments: (4) promoting effective Internetbased cessation programs, and (5) providing a more coordinated national treatment strategy (i.e., systems integration, referred to above and in the recent IOM Report 16 ) that includes tailoring of treatment, stepped-care approaches, and more comprehensive care management and continuity of care. 16 A more speculative examination is made of the potential synergies and interactions that are likely to occur when these policies are implemented in tandem. In areas where the evidence is less robust or nonexistent, this series of papers identifıes gaps in our knowledge base that will need to be addressed.
Using the framework and fındings in this paper, the second paper 17 in this series models the impact of individual and combined cessation treatment policies on population quit rates. The third paper 18 uses the SimSmoke model 19, 20 to expand the analyses in the second paper to include the effects of three public health policies: tax increases, clean indoor air laws, and health communication interventions such as antismoking media campaigns. Together the series describes how multiple cessation-related policies can be combined to create a comprehensive population cessation strategy (i.e., systems integration 16 ), making use of simulation modeling to paint a vision of "plausible futures" with respect to impact on quit rates and national prevalence. The models serve as heuristic guideposts for policymakers, stakeholders, and healthcare, public health and other agencies, identifying promising policy "levers" to promote adult cessation.
Analytic Framework for Modeling the Population Impact of Interventions
The primary outcome for evaluating the impact of cessation is the adult population quit rate, defıned as the proportion of the U.S. smoking population that, on an annual basis, quits smoking and maintains abstinence for 6 months. [21] [22] [23] Figure 1 depicts the framework of annual population quit rates as a function of three components: (1) the proportion of all current smokers who make a serious quit attempt each year; (2) the proportion of serious quitters who make use of one or more evidencebased cessation treatments; and (3) the long-term effectiveness of those treatments. The framework focuses on annual rates of quitting because it is the standard timeframe for retrospective self-reports on quit attempts employed in national surveys, and because the generally accepted standard measure of sustained abstinence is 6 -12 months. 24 In national surveys, a serious quit attempt is generally defıned as an intentional effort to quit smoking for 24 hours or longer. As described below, quit rates are higher among individuals that utilize evidence-based treatment than among those who quit without evidence-based treatments. 6 
Evidence-Based Cessation Treatments
The 2008 U.S. Public Health Service clinical practice guideline 6 (hereafter referred to as "the 2008 Guideline") recommends behavioral and pharmacologic cessation treatments as outlined in Table 1 . The behavioral treat-ments include counseling, social support, problem solving, and cessation skills training offered in face-to-face, individual, or group formats, or via proactive telephone quitlines. Pharmacologic treatments include seven FDAapproved, fırst-line medications (i.e., bupropion SR, varenicline, and nicotine gum, inhaler, lozenges, nasal spray, and patches) and two second-line medications (clonidine and nortriptyline). Combined pharmacologic treatments (e.g., nicotine patch and gum) and combined behavioral and pharmacologic treatments are recommended as more effective than either alone.
Using the analytic framework presented above, the evidence is reviewed for four mutually exclusive categories of treatment: (1) no formal or no effective evidence-based treatment (NoEBT); (2) one or more effective forms of evidence-based behavioral treatment without pharmacologic treatment; (3) one or more forms of evidence-based pharmacologic treatment without behavioral treatment; and (4) one or more forms of evidence-based behavioral treatment combined with one or more forms of evidencebased pharmacologic treatment.
As summarized in Table 1 , behavioral treatments increase the odds of quitting 1.3 to 2.5 times, and pharmacologic treatments increase the odds of quitting 1.5 to 3.6 times compared to NoEBT. 6 Treatments that combine one or more behavioral treatments with one or more pharmacologic treatments increase the odds of quitting 1.3 to 2 times over either pharmacologic treatment or behavioral treatment alone. 6 Similar results occur when quitlines are expanded to provide free medication. While some states observed 50% increases in quit rates after including free NRT as part of the quitline service, 25, 26 most states found quit rates doubled 25, [27] [28] [29] [30] [31] (e.g., 6-month quit rates of 8%-12% for quitlines without pharmacotherapy compared to 15%-23% with free or discount pharmacotherapy). It is estimated that compared to NoEBT, quit rates are increased by 100% when pharmacologic treatment is used, by 60% when behavioral treatment is used, and by 200% when pharmacologic treatment and behavioral treatment are used. Given the range and the CIs from prior reviews, these estimates are bounded at 50% above and 50% below those levels.
The 2008 Guideline recommends that clinicians implement the full 5A's intervention (i.e., Ask, Advise, Assess, Assist, Arrange) with all patients seen in primary care and other healthcare settings. 6 In this paper and the two papers that follow, brief counseling (3-10 minutes, OR 1.6) is used as a relatively conservative estimate of impact (Table 1) . Nearly all of the existing studies on physician interventions focus on the interventions' impact on overall abstinence rates and do not distinguish their specifıc impact on quit attempts, treatment use, or treatment effectiveness. However, one study found that delivery of a brief intervention was associated with a 60% greater chance of the smoker making a quit attempt. 32 Based on the above, it is estimated that brief interventions by clinicians increase the population quit rate by 60%, through a 60% increase in quit attempts (range, 40%-100%).
Evidence-Based Cessation Treatment Policies
This review of cessation treatment policy research is selective in extracting how current and future treatment policy levers could be used and integrated to increase quit attempts, cessation treatment use, long-term treatment • Well-promoted, proactive quitlines that include free BT and PT. Could stimulate new quit attempts and greater use of E-B Tx. No impact on treatment effectiveness.
• Support for and promotion of Internet-based cessation services. Could stimulate new quit attempts, as well as greater use of and effectiveness of E-B Tx (relapse prevention).
• Healthcare system changes to increase treatment delivery in clinical settings. Could stimulate new quit attempts as well as greater use of and effectiveness of E-B Tx.
• Policies to ensure continuity and coordination of care and to reduce relapse. Could improve treatment effectiveness of E-B Tx.
• Synergies and interactions of the policies above with varying impacts on quit attempts, treatment use and success, and population quit rate success. Figure 1 . Impact of treatment-related policies on various components of the population a Tx Use is the proportion of smokers using each category of treatment in their quit attempt. b Tx Eff is the percentage of those using a given treatment modality that can be expected to have quit successfully at 12 months. c PQR is the proportion of the population that is expected to have successfully quit at the end of 1 year, computed from the proportion of smokers making a quit attempt and the expected effectiveness rate for each form of treatment used. BT, behavioral treatment; E-B Tx, evidence-based treatment; PT, pharmacologic treatment; Tx, treatment effectiveness, and ultimately the population quit rate. It is designed to provide a range of plausible parameter estimates that are used in the two modeling papers that follow. Three public health policies and healthcare systems changes are reviewed that are intended to improve tobacco-cessation treatment reach, access, delivery, use, and long-term effectiveness ( Figure 1 ). Reviews were based primarily on those of the CDC Community Preventive Services guideline 33 and the 2008 Guideline. 6 The 2008 Guideline provides evidence that healthcare policy and delivery systems changes (e.g., including treatment as a covered benefıt, implementing a tobacco-user identifı-cation/reminder system, and provider training) signifı-cantly increase the likelihood that smokers will receive effective cessation treatments and achieve long-term quitting success. Several new studies estimate the impact of policies regarding quitlines that deliver free counseling and medication.
Cessation Treatment Coverage and Provider Reimbursement
There is strong evidence that policies that reduce smokers' out-of-pocket treatment costs and reimburse their providers for cessation services increase treatment use and successful long-term quitting. The 2008 Guideline 6 recommends that all insurers provide tobacco-cessation benefıts that include: (1) payment for evidence-based counseling and medications (both prescription and overthe-counter); (2) coverage of at least four counseling sessions of at least 30 minutes each delivered via quitlines, face-to-face group or individual counseling; (3) coverage of treatments for at least two quit attempts per year; and (4) minimization of co-pays or deductibles.
Most smokers do not have benefıts that meet these standards either through their health plans or through employer-sponsored insurance programs (e.g., Medicaid, Medicare, state and federal benefıt plans). For instance, a 2006 study 34 reported that only 24% of employers offered full or partial coverage for tobacco-use treatment. In 2007, the National Business Group on Health reported that only 2% of companies provide comprehensive smokingcessation benefıts for employees. 35 While virtually all of the best-selling managed care HMO packages offered full coverage for at least one recommended behavioral treatment or pharmacologic treatment, only a small percentage covered the full range of evidence-based behavioral treatments and pharmacologic treatments. 36 Medicaid tobacco-cessation treatment benefıts vary widely by state, with only one state providing coverage for all 2008 Guideline-recommended treatments. 37 The power of expanded cessation benefıts to increase quit attempts, treatment use, and long-term quitting is also often blunted by the lack of awareness by smokers (and their providers) of their benefıts. For instance, it has been found 38 that only 27.4% of well-educated, insured smokers were aware of their benefıts in 2002; not surprisingly, cessation treatment use was markedly higher among those who were aware of their benefıts (39.6% vs 3.5%). Similar results were reported 39 among smokers unaware of a new health plan cessation drug benefıt and in a follow-up, 40 increased awareness of a health plan was found among 1930 smokers (39% in enhanced awareness vs 22% in standard care), but this increase did not translate into greater pharmacologic treatment use or higher cessation rates.
In two states with comprehensive Medicaid coverage of cessation treatments, only 36% of covered smokers and 60% of their physicians knew about these benefıts. 41 Thus, a policy to create or expand cessation treatment coverage and provider reimbursement must also include explicit, proactive communication steps to inform and educate benefıciaries of the availability of these treatment options, using direct to consumer marketing or other local and mass media tools. Studies of the impact of insurance coverage on cessation are reviewed by Hopkins et al., 42 Kaper et al., 43 and the 2008 Guideline. 6 These reviews examined the impact of policies with similar coverage grouped together and did not distinguish their heterogeneity with regard to which medications were covered, whether behavior therapy was a required part of the pharmacotherapy regimen, or the promotion efforts of each program. The current review is limited to studies that examine full coverage. The study by Boyle et al. 39 provides a lower-bound estimate of the impact of cessation benefıt expansion because the new medication coverage they evaluated required physician involvement (a barrier to easy access) and because information about treatment coverage was not well communicated to eligible smokers. In contrast, an HMO in California introduced a well-publicized benefıt that made NRT available free to smokers, and pharmacologic treatment use approximately doubled (ORϭ2.3) with a 10.2 percentage point increase. 44 In another well-publicized benefıt expansion with few restrictions on the type of treatment available to smokers, 45 pharmacologic treatment and behavioral treatment use both increased by 4 percentage points. Results from the above studies and reviews are summarized in Table 2 .
As reviewed above, the effects of full insurance coverage and information and outreach to make benefıciaries aware of their benefıts on treatment utilization is based on the percentage of all smokers using treatment rather than just those smokers who make a quit attempt. The 4%-12% increases in pharmacologic treatment use in response to greater treatment coverage translates into an increase of 10%-30% in pharmacologic treatment use among those making a quit attempt, assuming that 40% of smokers attempt to quit each year. Large variations in projected effects on pharmacologic treatment use are due to differences in the control groups. For example, Schauffler et al. 44 observed control group rates of pharmacologic treatment use of 17% compared to rates of 2% observed by Kaper et al. 45 The 10%-30% increases in pharmacologic treatment use with coverage expansions translate into 100% 44 to 450% 45 increases relative to controls. Changes in behavioral treatment use in response to changes in treatment coverage have been measured with less precision, with increases of 2%-4% of smokers using Note: For all studies in the table, changes in the effect of a treatment coverage policy are measured relative to a control group. In the present study, PT referred to NRT only. a Quit attempts were measured as 7-day point prevalence abstinence except for Kaper et al., 43 which combined studies using both 7-day point prevalence abstinence and continuous abstinence measures; and Hopkins et al. 42 and Fiore et al., 6 where specific measures of abstinence were not stated. *Not significant BT, behavior therapy; NR, not reported; pp ⌬, percentage point change; PT, pharmacotherapy of any variety, usually NRTϩbupropion; PTϩBT, combined pharmacotherapy and behavior therapy one or more behavioral treatments or about 5%-10% of those making a quit attempt following coverage expansions. These translate to increases in behavior therapy utilization ranging from 50% to 500%, in percentage terms relative to controls. No studies were found of coverage reductions or rollbacks.
Existing coverage studies often do not distinguish the effects of coverage expansions on the individual behavioral treatments or pharmacologic treatments that make up combined behavioral treatment and pharmacologic treatment treatment programs. It was estimated that well-publicized full coverage produces relative increases of 60% for pharmacologic treatment use alone, 100% for behavioral treatment use alone, and 125% for use of both treatments simultaneously, with a range of 50% below to 50% above each of these values. Levy and Friend 21, 22 obtained similar estimates.
In addition to increasing treatment use, the effects of providing full treatment coverage will depend on whether those who are induced to use treatment would not have made a quit attempt if the policy were not in effect. The current review indicates that quit attempts increase by 3-7 percentage points, which translates to about 50% of the new users of treatments who would not have otherwise made a quit attempt.
These reviewed studies report quit rates of all smokers in intervention and control groups but do not specifıcally consider treatment effectiveness among treatment users in the intervention group relative to the control. Policies that expand treatment coverage may yield long-term treatment effectiveness rates that are lower than those seen in clinical trials as less-motivated smokers may attempt to quit in response to the policy. 21, 22 Comparing the change in quit rates (ORs 2-3) and in treatment usage rates (ORs 1.5-2.3) relative to treatment use of 2-17 percentage points, it appears that providing reimbursement yields effectiveness rates as large as clinical studies.
Funding for the Use and Promotion of Evidence-Based State-Sponsored Telephone Quitlines
In 2004, the establishment of a national network of tobacco quitlines (1-800-QUIT-NOW) greatly expanded smokers' access to evidence-based behavioral and pharmacologic treatment. State quitlines now have the potential to reduce access barriers to counseling and medication and to enhance long-term quit rates by better coordinating and tailoring proven counseling and pharmacologic treatments over time. However, fınancial support for state quitlines and their promotion is limited and uncertain, resulting in their use by only 1%-2% of U.S. smokers. 10, 46, 47 The largest ever federal tobacco tax increase of 62 cents per pack that was implemented on April 1, 2009, resulted in as much as a three-to four-fold increase in quitline call volume during that time. 48, 49 This illustrates that there is upside potential to increase cessation beyond the usage rates of 1%-2%.
The type and duration of counseling provided by telephone quitlines vary across states, from single counseling sessions to multisession counseling that includes proactive follow-up calls to smokers who have made an initial contact. 46, 47 In 2006, most quitlines offered multilingual counseling and counseling protocols tailored to special populations such as teens and pregnant smokers. The extent to which pharmacotherapy is supplied free to callers also varies. In 2006, quitlines in 24 states (46%) provided free medications or medication vouchers to eligible adult callers: 24 states offered nicotine patches, 23 states offered nicotine gum, 20 states offered nicotine lozenges, 18 states offered free bupropion, and some had begun to provide discounted varenicline when it became available in August 2006. 47 This variability in services could be reduced by implementing a policy that requires access to free or low-cost medications in all states.
Finally, there is wide variability in the degree to which state quitline services are advertised and promoted. Utilization of telephone quitline services is generally low, although current capacity could accommodate more callers. Only about 1% of U.S. smokers call a quitline each year. 10, 46 It has been estimated that even with current staffıng levels, existing quitlines could accommodate as much as a tenfold increase in quitline calls (personal communication, Tim McAfee, Free & Clear, Inc., January 2009). Utilization of quitlines depends heavily on promotion efforts, 50 which are often carefully titrated so that call volumes do not overwhelm existing quitline staffıng and funding levels. Thus, national and state policies focused on telephone quitlines should not only address the types of services provided, but also ensure adequate marketing and promotion.
Six months after introducing a free nicotine replacement therapy to eligible adult callers, smoker utilization of quitline services was 2% in Minnesota 27 and 3% in New York State. 51, 52 In Maine, the percentage of smokers who used the service was initially 3% 31 and later increased to 6% as taxes increased. 53 Based on the available evidence, it was estimated that quitlines that offer no-cost pharmacotherapy attract 4% of all smokers each year (range, 2%-6%) and 10% of those making a quit attempt (range, 5%-15%). Based on limited evidence from quitlines in California 54 and New York 29, 30 and the evidence on the effect of treatment coverage policies, it was estimated that 50% of quitline callers (range, 25%-75%) are those who would not have otherwise made a quit attempt without the quitline. In should be noted that in some studies (e.g., the New York study), the introduction of free NRT often coincides with the introduction of a tobacco excise tax increase or new smokefree air laws so that estimates of NRT use may be inflated. These are important methodologic issues that are addressed in the third paper 18 in this series.
Healthcare System Changes to Prompt, Guide, and Incentivize Tobacco Treatment
In this section, studies were reviewed that have evaluated changes in healthcare systems and policies to improve the consistent delivery of evidence-based brief healthcare provider interventions recommended as the "5A's" intervention. As evidence is lacking on the specifıc effect when all components of the 5A's are delivered, studies were reviewed of brief clinician interventions lasting 3-10 minutes, and consider opportunities for improved follow-up. Whereas many of the estimates in the previous sections were based on population-level data, the estimates presented in this section are based largely on the results of clinical trials.
The 2008 Guideline 6 recommends that all clinicians implement each step of the 5A's treatment model-Ask, Advise, Assess, Assist, and Arrange. However, despite the proven effectiveness of physician counseling for tobacco cessation, physicians still fail to assess and treat tobacco use consistently and effectively. 6 For instance, it has been found 55 that, while identifıcation of smokers by physicians increased from 65% to 68%, rates of physician counseling declined from 22% in 1994 -1996 to 20% in 2001-2003. In both time periods, the level of recommendations for smoking cessation was low (Ͻ2% of smokers' visits). 55 Overall, 32% of patient charts did not have information about tobacco use, and 81% of smokers did not receive assistance. 56 Data from smokers are consistent with these statistics. To gauge patient recall of 5A's counseling, results from adult members of nine nonprofıt HMOs indicated inadequate delivery of the full 5A's intervention: while 90% of smokers were asked about smoking, 71% were advised to quit; 56% were assessed for their willingness to quit; only 49% received assistance interventions; and less than 10% received any follow-up. 57 Healthcare providers can be supported and encouraged to provide tobacco dependence treatment through policies and healthcare system changes that prompt, guide, and incentivize tobacco treatment. Evidencebased cessation policy and system changes include the use of tobacco intervention reminder systems, clinician training, and routine treatment performance measurement and feedback. 58, 59 Past clinical practice guidelines 60, 61 were critical to the development of a National Committee for Quality Assurance Healthcare Effectiveness Data and Information Set (HEDIS) using patient reporting to track the delivery of the Ask, Advise, and Assist components of the 5A's intervention in managed care settings. 62, 63 The HEDIS measure has not been incorporated in major national healthcare quality improvement and pay-for-performance metrics. The 2008 Guideline 6 suggests that incentive and reward programs combined with feedback on provider performance may ultimately prove the best approach for improving physician intervention. Evidence from other types of health services confırm the importance of incentive and reward programs, 64 but the few studies on the use of these approaches to encourage physician counseling for cessation have yielded mixed results. 65, 66 However, as the evidence base grows, existing healthcare performance standards and policies could be expanded to include evidencebased recommendations for cessation treatment-related performance measurement, feedback systems, and fınan-cial incentives to providers. 58, 59 The 2008 Guideline 6 notes the need for all of these healthcare systems and policy change strategies, but highquality studies were available only for estimating the impact of training programs and reminder systems. Training clinicians to provide cessation treatment increases the prevalence of physician counseling from 36.2% to 64.7% (OR 3.2), and increases quit rates among those counseled from 6.4% to 12.0% (OR 2.0). 6 Combining a reminder system with training increases the percentage of providers assessing tobacco use from 58.8% to 75.2% (OR 2.1) and increases the proportion of smokers who set a quit date from 11.4% to 41.4% (OR 5.5). Hopkins et al. 42 found that reminder systems alone increased the percentage of providers who deliver advice to quit by 13 percentage points, while reminder systems combined with clinician education program increased the number of patients advised to quit by 20% and the number of patients who successfully quit by 4.7%. Patient education combined with provider reminders and provider education increased the rate of advice to quit by 22% while also increasing the percentage who successfully quit by 5.7%. 42 Given these data, it was estimated that provider training and reminders to providers to query their patients' smoking status would lead to an additional 20% of smoking patients who receive brief intervention (range, 10%-30%).
Promising Cessation Treatment Policies
In this section, the impact was estimated of two policies with potential to improve the use and effectiveness of evidence-based cessation treatments: (1) policies to support and promote high-quality, evidence-based treatment via the Internet, and (2) policies to improve the long-term effectiveness of evidence-based treatments. Both approaches have been identifıed as promising by the 2008 Guideline 6 and are now the subject of considerable research. Therefore, these were added as part of a futureoriented vision and assessment of the ways that cessation treatment policies could contribute to progress toward Healthy People 2010 and 2020 goals for adult smoking prevalence. Although the level of evidence available for more established policy approaches is lacking for these two policy categories, it is constructive to determine what the overall impact would be if such interventions were implemented.
Policies to Support and Promote Evidence-Based Computerized Treatment via the Internet
Over the past decade, the Internet has been widely adopted and represents a viable modality for the delivery of behavioral and pharmacologic treatments for tobacco dependence. 67 Evidence-based Internet cessation treatments hold enormous potential to boost quit attempts, treatment use, and long-term quitting success. Millions of smokers look for cessation assistance online each year, and there is growing evidence for the erosion of the digital divide. 68, 69 The Internet is the only cessation treatment modality currently able to provide 24/7/365 cessation information, counseling, and sustained support to promote cessation and prevent relapse. 70 In addition, treatment content can be readily and inexpensively targeted and tailored to address the quitting needs of specifıc sociodemographic populations and individual quitters. Recognizing these unique advantages of the Internet, by 2006 over two thirds of U.S. quitlines had begun to use the Internet to provide supplementary services. 47 The fıeld of Internet-based cessation is still relatively new, with most studies reporting on only the feasibility and usability of online programs. Several recent randomized trials of individually tailored, web-based smoking cessation programs have reported long-term quit rates of 7%-26%, [71] [72] [73] and a recent review of computer-mediated and web-based cessation programs for adult tobacco users found that seven of 15 studies reported signifıcantly improved outcomes over control conditions. 74 The 2008 Guideline noted that such studies are promising but have not yet produced suffıcient, high-quality evidence to be included as a recommended treatment strategy.
Indeed, the majority of quit-smoking websites available to consumers are not evidence-based and have not been tested in rigorous research trials. 75, 76 The result is a confusing and often misleading landscape for smokers seeking cessation assistance online. Development of a rating system for evidence-based Internet treatments similar to the system used by Consumer Reports could help millions of smokers that are motivated to search for cessation assistance online to locate effective interventions and avoid unproven sites. In addition, policies that encourage or incentivize the use of Internet interventions as an adjunct to other forms of evidence-based treatment covered by insurance could represent a cost-effıcient strategy to provide sustained support to promote abstinence and prevent relapse. Currently, there is insuffıcient evidence to estimate the impact of web-based interventions on population quit rates. It was tentatively estimated that improved web-based treatment is used by 2.5% of smokers that attempt to quit (with a range of 1.5% to 3.5%), of which 1% would be encouraged to use pharmacologic treatment and 1.25% would be smokers attempting to quit for the fırst time. Effectiveness of high quality, evidence-based websites is estimated to be 60%, the same as for behavioral treatment.
Policies to Improve Individually Tailored, Stepped-Care Approaches and the LongTerm Effectiveness of Evidence-Based Treatments
Improving treatment effıcacy requires reducing the very high rate of relapse through development of more effective and effıcient interventions, improvement of continuity of care, and delivery of repeated treatments geared toward re-cycling smokers who relapse. Reducing relapse is a powerful yet largely unexplored lever in the pathway toward boosting population-level cessation rates. 77, 78 Smokers try multiple times to quit and make as many as 5-8 quit attempts before they successfully maintain cessation. 79 Coordinated treatment models to reduce post-treatment relapse and improve long-term treatment effectiveness might include those that ensure continuity of care over time, that help to coordinate multiple types and modalities of treatment using tailoring or stepped-care algorithms, and that offer timely or sustained follow-up tailored to the unique needs of smokers who relapse. Each smoker should receive care based on routine follow-up assessment and triage into a level and type of treatment that is appropriately matched to their prior history, personal characteristics, and abilities. This kind of treatment matching should include a combination of tailoring or targeting specifıc treatment elements as well as a steppedcare approach that takes into account the intensity, duration, frequency, and cost of the treatment (IOM report 16 ; Abrams et al. 80 ). Such interventions may be aided by the increasing use of electronic medical records, web-based cessation programs, and computer-aided follow-up to guide ongoing tailoring and stepped-care approaches as part of a comprehensive system of care management. Delivery of appropriate follow-up and re-cycling measures could also be included as HEDIS metrics. The evidence base for these intuitively appealing but more complex integrated "systems approaches to comprehensive care management" 16 is lacking, but there are promising emerging trends in support of the general concept.
The 2008 Guideline 6 identifıes individually tailored and stepped-care interventions as promising approaches. An example of such an approach is a study 81 that evaluated a re-cycling intervention among U.S. veterans who had been issued prescriptions for pharmacologic treatment and who reported still smoking 6 months posttreatment. Almost two thirds of relapsed smokers were interested in quitting again (re-cycling) within 30 days. An evaluation was made 82 of a standard 12-week treatment compared to an extended multicomponent intervention that combined, coordinated, and individually tailored multiple behavioral and pharmacologic treatments delivered over a 12-month period using face-to-face and telephone quitline formats, and stepped care. The multicomponent intervention yielded a 50% 1-year quit rate compared to 18% in standard treatment. Several studies provide promising results for tailored interventions [83] [84] [85] [86] [87] as well as culturally tailored support geared to the needs of specifıc subgroups of smokers. 88, 89 A meta-analysis showed that smokers who were provided with individually tailored self-help materials were more likely to succeed in their quit attempt than those who were provided nontailored materials (ORϭ1.42). 90 There is promising yet insuffıciently robust evidence to estimate the effects of such programs. Thus it was estimated that integrative systems approaches that support tailored, extended treatment can double the effectiveness of evidence-based treatments, with sensitivity analysis conducted at 50% and 150% increases.
Interacting Effects of Policies Implemented in Tandem
When implemented simultaneously, several of the policies described above can exhibit synergistic effects, creating benefıts that are greater than the sum of their parts. For example, it is easy to imagine a greater impact of brief clinician interventions when implemented in the context of comprehensive coverage for evidence-based treatments, adequate funding of quitlines, sustained support via the Internet, or care management systems for extended follow-up. Similarly, with the removal of fınan-cial, informational, and convenience barriers as a result of direct-to-consumer marketing and well-publicized treatment coverage policies, clinicians can be expected to more consistently encourage treatment use. Indeed, this effect has been observed with the spread of the new AskAdvise-Refer-to-Quitline version of the 5A primary care intervention model. 90 Synergies might also be expected through improved treatment effectiveness brought about by enhanced follow-up based on better triage, matching treatments to individual needs, and the use of stepped-care approaches. Such improvements could be implemented not only in traditional healthcare delivery settings, but also via worksites or community health centers. In addition, web-based programs can widen access to and the use of behavioral treatments and pharmacologic treatments, and also promote higher long-term quit rates given their continuous availability. Mass media campaigns can also increase impact when combined with other policies and interventions (IOM report 15, 16 ), but media approaches were not included in this paper as it is diffıcult to estimate their additive and interactive effect.
Offsetting the synergies described above, other interactions may have overlapping or duplicative effects that could weaken the effects of individual policies. For example, when policies supporting and promoting quitlines that offer free NRT are implemented in conjunction with policies that expanded treatment coverage for all behavioral treatments and pharmacologic treatments, the combined impact on smokers may be less than the sum of their individual effects, as both reduce smokers' out-ofpocket costs for behavioral treatment and pharmacologic treatment. Some smokers may prefer the relative anonymity and convenience of a website or a telephone quitline while others may prefer face-to-face contact. The value of implementing policies in a coordinated fashion is that combined policies give smokers the option of selecting the treatments best suited to their needs. The precise quantitative nature of the interactions between and among treatments was considered in the second paper of this series.
Conclusion
An analytic framework for understanding the population impacts of a defıned set of tobacco-cessation treatments and related policies is introduced. Recognizing that population cessation is determined by (1) the number of smokers who make a serious quit attempt; (2) the proportion of serious quitters who make use of evidence-based treatments; and (3) the long-term effectiveness of those treatments, this paper selectively reviewed the evidence for the independent effects of treatments and related policies on each of these three components. The second paper in this series 17 uses the estimates derived in this review to model the effects of combined treatment-related policies on quit rates. The third paper 18 widens the lens to project the progress that could be made toward reaching Healthy People 2010 and 2020 goals by aligning the adoption of these treatment-related polices with broader tobacco control policies known to have powerful independent effects on quit attempts (i.e., tobacco tax increases, clean air laws, and health communication interventions such as antismoking media campaigns).
The policies focused on included evidence-based policies governing expansions in treatment coverage and in quitline services, which have reduced fınancial and other barriers to treatment use, along with healthcare system changes and policies found to improve the delivery of brief counseling by healthcare providers. 91 To date, none of these policies have been fully implemented. Few, if any, other activities could produce greater health and economic benefıts to our nation as rapidly and as cost-effıciently as fully implementing smoking-cessation treatments and policies. Moreover, few other approaches can reduce population health disparities in the same powerful way as smoking cessation, especially among low-income Americans and those with limited formal education at greatest risk for disparities in tobacco-related disease.
11,12 Also considered were the potential effects of promising cessation treatments and policies that would leverage the unique potential of the Internet, promote integrated systems of care management, and provide sustained support to reduce relapse propensity among smokers, as well as policies to increase the long-term treatment effectiveness of existing interventions.
Several limitations of this paper are noted. Most of the studies reviewed reported the impact of policies on treatment use or quit rates, without specifıcally distinguishing their effects on quit attempts or long-term treatment effectiveness. It was also necessary to extrapolate beyond the robust evidence base about the likely impacts of some policy levers, such as Internet-based programs; tailored, stepped care; media campaigns, and comprehensive systems of care management. There were studies that were not covered in this selective review or in the two papers that follow. For the most part, omitted studies were not deemed suffıciently relevant, representative, replicable, or robust enough to determine parameters for the models. The parameters were also set at a level of granularity that used the most robust and relevant data available with appropriate sensitivity bounds. For example, some studies with insuffıcient evidence included multilevel interaction effects on aggregate units such as combined media-, community-, neighborhood-, worksite-, home-, and school-level interactions. Other studies not covered note possible differences in outcomes due to factors such as comorbidity of psychiatric or substance abuse disorders, low literacy, and low SES, and suggest that culturally tailored interventions may improve lackluster outcomes for interventions with culturally diverse subgroups. [92] [93] [94] This paper presents one among many possible approaches to developing a framework to inform simulation modeling. All frameworks and simulations are ultimately heuristic and are simplifıcations of the complexity of systems interactions in the "real world." [95] [96] [97] New study designs and data collection methods are needed to inform the current gaps in knowledge in order to develop more fıne-grained algorithms and more complex frameworks to improve the utility of future simulations. The limitations noted in this paper illustrate the need to advance the fıeld with increasingly more sophisticated "comprehensive systems integrated" 16 approaches to intervention and policy to maximize impact on reducing population prevalence of smoking.
One of the advantages of simulation modeling as shown in the subsequent two papers 17, 18 in this series is that one can "push the envelope" beyond the current status quo of evidence to examine plausible future impacts. This heuristic "what if" simulation can point the way toward new research and practice initiatives. For example, what if an estimated level of improvement in maintenance of cessation (relapse prevention) turns out to be one of the most powerful policy levers to increase population cessation rates? This projected result encourages researchers, practitioners, and policymakers to focus on developing more effective interventions and policies to achieve that estimated level of intervention impact even if it is not currently supported by existing evidence.
In sum, this paper and the two simulation papers 17, 18 address the growing need for healthcare reform, illustrating the enormous benefıts of this opportunity to capitalize on the smoking-cessation research and policy advances made over the past two decades by expanding adult cessation and policy. Failing to act now to implement a nationwide comprehensive smoking-cessation system of care is an extraordinary opportunity lost, with devastating consequences in terms of premature death, reduced quality of life, disease burden, preventable disparities in health and health care, and unsustainable healthcare costs. 
